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16Supplemental material is available online.FIGURE 1. The triple-branched stent graft comprised a main graft and
three sidearm grafts. It consisted of a self-expandable nitinol stent and poly-
ester vascular graft fabric. The main graft was flexible enough to conform to
the curved aortic arch, and at its proximal end, there was a 10-mm long
stent-free Dacron tube (A). The main graft and three sidearm grafts were in-
dividually mounted on four catheters and restrained by four silk strings (B).In total arch replacement for acute type A aortic dissection,
careful manipulations of the arch and elaborate anastomoses
to the distal aortic and three arch vessels are time–consuming
and could induce phrenic and recurrent laryngeal nerve in-
jury.1,2 Moreover, performing anastomosis and hemostasis
at the descending aorta and at the left subclavian artery is
usually very difficult because of the deep surgical field.1,3
To reduce such problems, we applied a simple open triple-
branched stent graft placement technique for total arch
reconstruction.
CLINICAL SUMMARY
From June 2008 to May 2009, the triple-branched stent
graft was used in 5 selective patients (4 men and 1 woman;
mean age, 60 years; range, 56–65 years). All had acute
DeBakey type I aortic dissection with the entry site in the
ascending aorta. There were no dissection-related complica-
tions.
A median sternotomy was performed and cardiopulmo-
nary bypass was established by two venous cannulas
through the right atrium and two arterial return cannulas
placed into the femoral and right axillary arteries. After
core cooling to a 22C rectal temperature, selective cerebral
perfusion via the right axillary artery was established and
perfusion to the lower body was discontinued. After we
crossclamped the left common carotid artery (4 cm above
the arch) and innominate artery (5 cm above the arch), the
ascending aorta was transected at the base of the innominate
artery. Through the transverse incision, the main graft of the
triple-branched stent graft (Yuhengjia Sci & Tech Corp Ltd,
Beijing, China; Figure 1) was inserted into the true lumen of
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54 The Journal of Thoracic and Cardiovascular Surwas positioned one by one into the aortic branch. Once the
main graft and sidearm grafts were properly positioned,
the restraining strings were withdrawn and then the main
graft and sidearm grafts were deployed. Finally, the main
graft and sidearm grafts were dilated with balloon catheters
under the guidance of transesophageal echocardiography
to confirm that they were fully opened and not kinked.4
The transected stump of the ascending aorta was recon-
structed by an inner proximal stent-free Dacron tube of
the main graft and outer Teflon felt, and subsequentlygery c June 2010
FIGURE 2. Postoperative computed tomographic scans showed that the
stent graft was fully opened and not kinked, and there was no space or blood
flow surrounding the triple-branched stent graft.
Brief Technique Reportscontinuous anastomosis to the single-branched Dacron tube
graft was made. The air was carefully flushed from the triple-
branched stent graft with femoral and right axillary blood re-
turn. Then antegrade systemic perfusion from the branch
was started and the patient was rewarmed.
The mean cardiopulmonary bypass time, myocardial
ischemic time, and open distal time were 155.8  17.70,
55.4  8.50, and 26.4  7.33 minutes, respectively. There
were neither postoperative neurologic complications such
as coma, paraplegia, and recurrent or phrenic nerve palsy
nor malperfusion of organs. All were discharged from the
hospital. Their postoperative computed tomographic scans
showed that all stent grafts were fully opened and not
kinked, and there was no space or blood flow surrounding
the triple-branched stent graft (Figure 2). There were no
late deaths and no need for reoperation.The Journal of Thoracic and CarDISCUSSION
By using this triple-branched stent graft, we can avoid the
dissection of the arch, anastomosis of the three arch vessels,
and the distal anastomosis at the descending aorta. In our
practice, we performed the distal aortic anastomosis just at
the base of the innominate artery, which provided a much bet-
ter surgical view than the traditional total arch replacement.
Therefore, this open triple-branched stent graft placement
technique made total arch reconstruction easier and safer.
For successful triple-branched stent graft placement,
diameters of the main graft and three sidearm grafts and
the distances between two neighboring sidearm grafts are
crucial. The proper size of each graft is key to result in quick
clot formation and shrinkage of the false lumen and also to
prevent new intimal trauma owing to the continuous com-
pression of the oversized stent graft on the dissected and
fragile intimal wall. For each patient, the diameters of the
selected grafts should be 10% bigger than the diameters of
the native aortic arch and arch vessels, respectively.1,3,4
The distances between two neighboring sidearm grafts
should be equal to the distances between two corresponding
arch vessels, which would keep sidearm stent grafts un-
twisted or kinked after their deployment (Figure E1).
In conclusion, open triple-branched stent graft placement
is a feasible technique. This technique may make total arch
reconstruction easier and safer for the select patient with
acute type A aortic dissection. Careful long-term evaluation
and many samples of the triple-branched stent graft available
will, however, be necessary for extensive clinical use.
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Brief Technique ReportsFIGUREE1. The size of the triple-branched stent graft. A, The diameter at
the proximal end of the main graft, 30mm;B, the diameter at the distal end of
the main graft, 26mm; C, the length of the main graft, 145mm; E, the length
of the stent-free Dacron tube, 10mm; D1, the diameter of the first side arm
graft, 16mm; D2, the diameter of the second side arm graft, 14mm; D3, the
diameter of the third side arm graft, 14mm; L1, the length of the first sidearm
graft, 35mm; L2, the length of the second sidearm graft, 25mm; L3, the
length of the third sidearm graft, 25mm; F1, the distance between first
and second sidearm grafts, 3mm; F2, the distance between second and third
sidearm grafts, 3mm.The Journal of Thoracic and Cardiovascular Surgery c Volume 139, Number 6 1655.e1
